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SURGXFHGHVLUHGEHDGJHRPHWU\FRQVLGHULQJWKHUDQJHRIWKHSURFHVVSDUDPHWHUV3DODQLDQG0XUXJDQ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 VWXGLHG
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SODQQLQJDQGIXUWKHUWKHPRGHOV ZHUHFKHFNHGIRUDGHTXDF\WRSUHGLFWWKHEHDGJHRPHWU\ZLWKUHDVRQDEOHDFFXUDF\
.DQQDQ DQG<RJDQDQGK  FDUULHGRXW DQ H[SHULPHQWDO VWXG\ WRGHYHORSPDWKHPDWLFDOPRGHO WRSUHGLFW FODG
EHDGJHRPHWU\DQGLWVVKDSHUHODWLRQVKLSRIDXVWHQLWLFVWDLQOHVVVWHHOFODGGLQJGHSRVLWHGE\*0$:SURFHVV3DODQL
DQG0XUXJDQ  VWXGLHG WKHHIIHFWRIZHOGLQJSDUDPHWHUVRQ WKH ORFDOL]HGFRUURVLRQ UHVLVWDQFHRI$,6,/
VWDLQOHVV VWHHORYHUOD\VGHSRVLWHGRQ WR WKHVWUXFWXUDOVWHHOSODWHE\ IOX[FRUHGDUFZHOGLQJSURFHVVDGRSWLQJ560
FRQFHSW
'DZQ:KLWHDQG-HUDOG-RQHV  GHDOWZLWKSURFHVVPRGHOLQJZLWKQHXUDOQHWZRUNVIRUSXOVHG*0$:
EUD]HZHOGV 7KH\ HPSKDVL]HG RQ UHSODFLQJ WKH DOUHDG\ H[LVWLQJ SDLQWLQJZLWKZHOG EUD]LQJ SURFHVV E\ XVLQJ DQ
LPSURYHGZHOGEHDGJHRPHWU\DQGUHGXFHGVKHHWPHWDOGLVWRUWLRQ.DPDO3DO HWDO  UHVHDUFKHGWKHUHODWLRQVKLS
EHWZHHQ DUF VRXQG DQG ZHOG WHPSHUDWXUH LQ SXOVHG 0,* ZHOGLQJ $IWHU LQYHVWLJDWLQJ WKH YDULDWLRQ RI ZHOG
GHSRVLWLRQHIILFLHQF\ZLWKYDULRXVSXOVHSDUDPHWHUVLQSXOVHGPHWDOJDVLQHUWZHOGLQJKHILQDOO\PDGHDQDWWHPSW
WR FRUUHODWH WKH VRXQG WLPH GRPDLQ DV ZHOO DV IUHTXHQF\ GRPDLQ IHDWXUHV RI VRXQG VLJQDOV ZLWK WKH GHSRVLWLRQ
HIILFLHQF\6DXUDY'DWWD HWDO  VWXGLHGWKH(YDOXDWLRQRIRSWLPDOSDUDPHWHUFRPELQDWLRQWRREWDLQDFFHSWDEOH
TXDOLW\ FKDUDFWHULVWLFV RI EHDG JHRPHWU\ LQ VXEPHUJHG DUF EHDG RQ SODWH ZHOGPHQW RQ PLOG VWHHO SODWHV 7KH
RSWLPL]DWLRQKDVEHHQSHUIRUPHGWRGHWHUPLQHWKHPD[LPXPDPRXQWRIVODJIOX[PL[WXUHWKDWFDQEHXVHGZLWKRXW
VDFULILFLQJ DQ\ QHJDWLYH EHDG JHRPHWU\ %HQ\RXQLV DQG 2ODEL  FRQVWUXFWHG D WKHRU\ RQ RSWLPL]DWLRQ RI
GLIIHUHQW ZHOGLQJ SURFHVVHV XVLQJ VWDWLVWLFDO DQG QXPHULFDO DSSURDFK +H HVWDEOLVKHG DPDWKHPDWLFDO UHODWLRQVKLS
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:HLJKW3HUFHQW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 0HDVXULQJWKHEHDGJHRPHWU\E\RSWLFDOSURILOHSURMHFWRU
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:KHUH
E LVWKHIUHHWHUPRIWKHUHJUHVVLRQHTXDWLRQEE DQGE DUHOLQHDUWHUPVEE DQGEDUHWKHTXDGUDWLF
WHUPV  E E DQG E DUH WKH TXDGUDWLF WHUPV DQG E E DQG E DUH WKH LQWHUDFWLRQ WHUPV 7KH YDOXHV RI WKH
FRHIILFLHQWVRIWKH DERYHSRO\QRPLDOZHUHFDOFXODWHGZLWKWKHKHOSRIVWDWLVWLFDOVRIWZDUH
7KHILQDOPDWKHPDWLFDOPRGHOVZLWKSURFHVVSDUDPHWHUVLQFRGHGIRUPDVJLYHQDVIROORZV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$VVHVVLQJ$GHTXDF\RI'HYHORSHG0RGHOV
7KH GHYHORSHG PRGHOV ZHUH WHVWHG IRU WKHLU DGHTXDFLHV E\ XVLQJ WKH DQDO\VLV RI YDULDQFH WHFKQLTXH
$129$ DQG WKH YDOXHV DUH VKRZQ LQ 7DEOH 7KH REMHFWLYH RI $129$ LV WR YDOLGDWH WKH SURFHVV SDUDPHWHU
VLJQLILFDQFHWKDWDIIHFWVWKHTXDOLW\FKDUDFWHULVWLFRIWKHFODGGHGEHDGJHRPHWU\7KHVXPRIVTXDUHVDQGWKHGHJUHHV
RIIUHHGRPYDOXHVDUHWDEXODWHGLQ 7DEOH,W LQFOXGHVWKHFDOFXODWHGYDOXHVRI)UDWLRRIWKHPDWKHPDWLFDOPRGHO
GHYHORSHGZHUHZLWKLQ WKHVWDQGDUG WDEXODWHGYDOXHV DWFRQILGHQFH OHYHO WKDWPRGHOVPD\EHFRQVLGHU WREH
DGHTXDWH 7KH FRHIILFLHQW RI GHWHUPLQDWLRQ 5 DQG DGMXVWHG 5 LV XVXDOO\ LOOXVWUDWHG IRU WKH DGHTXDF\ RI D ILWWHG
UHJUHVVLRQ PRGHO 7KHVH YDOXHV DUH JLYHQ LQ 7DEOH  7KH LQVLJQLILFDQW FRHIILFLHQW FDQ EH HOLPLQDWHG ZLWKRXW
GLVWUHVVLQJPXFKRIWKHDFFXUDF\WRDYRLGEXON\PDWKHPDWLFDOODERXU)WHVWDQGW WHVWZHUHXVHGWRDFKLHYHWKRVH
)LQDOPDWKHPDWLFDOPRGHOVZHUHFRQVWUXFWHGDIWHUGHWHUPLQLQJ WKH VLJQLILFDQWFRHIILFLHQWV6LQFH ODFNRI ILW LVQRW
VLJQLILFDQWDVLWLVGHVLUHGFROOHFWLYHO\WKHVHUHVXOWVLQGLFDWHWKDWWKHH[FHOOHQWFDSDELOLW\RIWKHUHJUHVVLRQPRGHO
7KH HVWLPDWHG FRHIILFLHQWV REWDLQHG DERYH ZHUHXVHG WR FRQVWUXFW WKHPRGHO IRU WKH UHVSRQVHSDUDPHWHU
7KH DGHTXDF\RI WKHPRGHO VRGHYHORSHGZDV WKHQ WHVWHG E\ XVLQJ WKH DQDO\VLV RI YDULDQFH $129$ WHFKQLTXH
ZKLFK LVSUHVHQWHG LQ7DEOH2QHPRUHFULWHULRQ WKDW LVFRPPRQO\XVHG WR LOOXVWUDWH WKHDGHTXDF\RID ILWWHG
UHJUHVVLRQPRGHOLVWKHFRHIILFLHQWRIGHWHUPLQDWLRQ5DQGDGMXVWHG5)RUWKHPRGHOVGHYHORSHGWKHFDOFXODWHG
5 DQGDGMXVWHG5 YDOXHVDUHSURYLGHGLQ7DEOH 
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)LJXUHV  LW LV HYLGHQW WKDW WKH &RQYH[LW\ ,QGH[ &, GHFUHDVHV ZLWK DQ LQFUHDVH LQ SURFHVV SDUDPHWHUV
YDOXHVZLWKDGRZQWUHQGWLOOWKHRSWLPDOYDOXH,WLQFUHDVHVZLWKIXUWKHULQFUHDVHLQZHOGLQJFXUUHQW7KHUHLVGUDVWLF
LQFUHDVH LQ &, DORQJ ZLWK ZHOGLQJ FXUUHQW DQG QR]]OH WR SODWH GLVWDQFH EHFDXVH WKH KLJKHU OHYHO RI WKHVH WZR
SDUDPHWHUVZKLFKJLYHVPRUHGHSRVLWLRQUDWHZKLOHZHOGLQJVSHHGLQFUHDVHVWKH&,GHFUHDVHV








)LJXUH ,QWHUDFWLRQ HIIHFWRIZHOGLQJFXUUHQW DQGQR]]OHWRSODWHGLVWDQFHRQFRQYH[LW\LQGH[ )LJXUH,QWHUDFWLRQHIIHFWRIZHOGLQJVSHHG
DQGQR]]OHWRSODWHGLVWDQFHRQ FRQYH[LW\LQGH[













 %\XVLQJRIRSWLFDOSURILOHSURMHFWRUWKH KHLJKWRIUHLQIRUFHPHQWDQGEHDGZLGWK DUHPHDVXUHGDQGFRQYH[LW\
LQGH[ZHUHFDOFXODWHG
 5HVSRQVH 6XUIDFH 0HWKRGRORJ\ WHFKQLTXH ZDV XVHG WR GHYHORS WKH PDWKHPDWLFDO PRGHO WR DQDO\VLV WKH
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